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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: OLE_LINK11]At the last RAN1#89 meeting, the following agreements were reached for CA of Rel-15 sidelink for V2X [1]: 
· For RAN1, 3 use cases are considered for CA (Note that all use cases may not necessarily be supported):
· Parallel transmission of MAC PDUs (‘parallel’ means at the same or different transmission time, but on different carriers). The MAC PDU payloads are different. 
· Parallel transmission of replicated copies of the same packet (‘parallel’ means at the same or different transmission time, but on different carriers)
· FFS at which layer replication is done
· Capacity improvements from the receiver perspective
· Note: From the receiver’s perspective, simultaneous reception over multiple carriers is assumed. From a transmitter’s perspective, transmission occurs over a subset of the available carriers
· For example, capacity could be increased a UE transmits on a single carrier (which can be different for each UE), but receives over all carriers
In this contribution, we discuss the synchronization aspects to support for carrier aggregation of Rel-15 V2X. 
Discussion on synchronization aspects for Rel-15 V2X
Carrier independent synchronization reference configuration
[bookmark: _GoBack]For carrier aggregation up to 8 PC5 carriers, the synchronization procedure for sidelink CA needs to be defined. In particular, some carriers will be used by both Rel-14 and Rel-15 V2X UEs. As defined in Rel-14, the synchronization reference source will be independently (pre-)configured per carrier according to the operators requirements. Per the WID [2], Rel-15 UEs must co-exist with Rel-14 V2X UEs. In order to support co-existence with Rel-14 V2X UEs the carrier synchronization reference source type should be the same as the one configured for the Rel-14 UEs. Thus, Rel-15 UEs should use the same configuration as Rel-14 UEs. 
Proposal 1: in order to co-exist with Rel-14 V2X UEs, the synchronization source type is (pre-)configured  for each carrier
· Carrier independent synchronization procedure is the baseline.
Carrier group specific synchronization reference 
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]When there are different synchronization sources on different carriers, the UE may need to support multiple timings. While having the capability to support multiple timings is needed in order to provide deployment flexibility, it puts complexity constraints on the UE. Thus, it makes sense to have the number of RX/TX timings as a UE capability as defined for the Rel-14 UEs.
In order to reduce UE complexity, the carriers with the same timing can be grouped. The UE can then assume that these carriers are time-synchronized. If the UE supports only one TX/RX timing, the UE can only use carrier aggregation on one group. If the UE support multiple TX/RX timing, the UE can use carrier aggregation on multiple carrier groups.

 
Figure 1: the sidelink CC group according to UE support number of TX/RX timing
Proposal 2: 
· Carriers with the same timing are grouped together in order to reduce the UE complexity
· Every CC in the CC groups has the same timing reference
[bookmark: _Ref129681832]SLSS transmission
The sidelink synchronization source type can be eNB, GNSS or another UE. Since at least some carriers can be shared between Rel-14 and Rel-15 UEs, a Rel-15 UE needs to provide synchronization information to Rel-14 UEs. Thus, SLSS needs to be transmitted on all carriers where Rel-14 UEs will be present.
Proposal 3: to support the co-existence with Rel-14 UE, Rel-15 V2X UEs transmit the SLSS/PSBCH on every carrier.
Conclusions
In this contribution, we discuss the synchronization aspects to support for carrier aggregation of Rel-15 V2X. According to the discussion, we have the following conclusions: 
Proposal 1: in order to co-exist with Rel-14 V2X UEs, the synchronization source type is (pre-)configured  for each carrier
· Carrier independent synchronization procedure is the baseline.
Proposal 2: 
· Carriers with the same timing are grouped together in order to reduce the UE complexity
· Every CC in the CC groups has the same timing reference
Proposal 3: to support the co-existence with Rel-14 UE, Rel-15 V2X UEs transmit the SLSS/PSBCH on every carrier.
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